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(54) OPTICAL TRANSMISSION DEVICE AND OPTICAL COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the risk for 
transmission quality deterioration when the number of 
channels of wavelength division multiplex(WDM) is changed 
by providing a compensation means for adding light having a 
previously decided wavelength to WDM signal light when one 
of plural light signals is cut. 

SOLUTION: A plurality of input ports of an optical 
multiplexer 14 are connected to plural optical transmitters 
outputting the light signals having different wavelengths. 
One of the input ports is connected to an additional light 
source 52. The light source 52 is turned on/off by a control 
circuit 54 so that it outputs light having a predetermined 
wavelength in accordance with a previously decided rule. 
When all use channels are normal, the light source 52 is 
turned off, for example. When that one light signal of the use 
channel is cut is detected, the light source 52 is turned on. 
Thus, the obtained total power of the WDM signal light 
becomes almost constant. 
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^n^^^Um^r-y h 5 B\Z^y):^y/:^y\^X^-^ 

;u^yi/^-9-i 4\zxy^r>um^^\zi]WA,^^o\z\^x 
[0 0 5 3] ^^mz\t.^m'^^^)vf)^iEn\zm^i.x 

J: 0 ^ n;^c^;^^ W D M tc ^ n ^ o 
40 [0 0 5 4] CintCcfcO, ^e^n^WDMft-^^CD h- 

c7)^ m ;b A' -7 - ^ jtM^ ffi ;^ cofF^ ® H tc K i6 ^ c:: 

m't\zB.mffnmf)^9^it'r^mm^<f^^. 

[0 0 5 5] Z.Z.X\t. mm=^:r,yVbS\t^U^K>m 

^^n^^^^>/^y'r^'h(Dt.i.xmm\^rzti^. m 
B(Dm2mmMmAz^n^\^^)vmm=L-y s 5 e 

- ^ II Ii5 L T W D M fs ^ ( C tt] ^ ^ cfc ^ t C L T t> cfc ^ o 
56? [0 0 5 6] Cl(^cfc:^;^cCU^>'H@^^^^?^< <!: t) 1 
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[0 0 5 7] ^fc. U^jmrn^^mvys^l-^m-^-C $>-::> 

[0 0 5 8] m 1 T}^m 3 ^mmmf)m 2 (o 1^7.7^1^(0 

1 Tbmm 3 mmmm^m i os/xt^ao^ i <D^m 2 \z 
mm-^nxh^^^ z.<Dm^\z\t. ^M^mmi2 (# 
1, #n) ^zs^(Di&'Z^mu&^mm^f)m^ji^ 
yu^it 1 4<Dxtim\zm^^^n^o 
[0 0 5 9] 0 1 oti, wDMm^yt<om\zr^'Dfz'^^ 

1 4(Dmti^-h\z\twDum^yt^mm'r^rc 

[0 0 6 0] jKX H7>y6 OtC^Oitipi^nycWDM 
* ^ tfJ ai b ;t SiJ fi ^ ^ L T tB :^ -r ^ o 

[0 0 6 1 ] z.<DmmMm\z^^h. yt-^ji^zfu^^ 
x\ 4(DxtimRz:^mtim^z:^^f^ 

^^^^m^^^z.t\z^'Dx^m^<Dm^^^^jimz 

[0 0 6 2] mi i\t^mM\zmm'^m^^^^jm'^ 
rL^(Di&<Dmmmm^^-r:fay^mx^^o z.z.x 

>t'T;l/^yi/i7it 1 4(DA:^4t-ho^^lc>t;^y 

^ee^mn. &yt^y^ 6 ex^m^ntz^^^r^ji^ 
(D^m^^mi^^'^^ji^'Ezi^ 6 4\zm^'r^j:o\z 

[0 0 6 3] z.(Dmf^\z^^h. ^M^wi^m^ffvm 
(D^mnf)mm=t-i^ 6 4\zm^^n^o)x\ x^^h 
yixT'^^^if^m^^^ctf^L\zmmz!^^^^^-j\^ 
(D^m^cDm^^m-r^z.t^^x^^o ^rz. m^m-/)-^ 
^mm^xoy^^mf^^mmit'T^z.^^^x^^cDx. 

[0 0 6 4] mi 2{t^mM\z^^yt&&^m(Dm4m 



(7) 11-12 2 17 8 

12 

[0 0 6 5] :lz.x\%. h^>x^>y 1 otc^^n^ 

tt©C<^aS^g|g 1 2 (#1. #n) (Oo%^^m 
5"^^;K0ffiS^^g|l 2 (#i) (C^Sn-SE/O^ 
6 8^^afflIlE]gS5 4*ZJ:-:3T^ 

'&m:mx\^f^<it^^o:^xf}tm\zU':^fz^^mm(r> 

[0 0 6 6] ;icD|IMJ^ffit'J:^^:. g£#coiSS^^gg 
^ '7 - if^—'^ \zu^^o W^m, ^ ff ^ d ^ t^X ^ ^ 

[0 0 6 7] WOMft-^i^tfC^Dfrt^fe-S^^i-^^K^^fl 

#co»f^^m-r^Aci6tcti, 0 1 oxtiH 1 1 tc^^n 

6 4^ffliintfci:i^7^^ :;i>:<7)ci:^tc 

[0 0 6 8] ^cofca6<7)»g^g&g§O«^^J^0 1 3 (D 
20 (A) (B) IC^T. 0 1 3C0 (A) (C^^n-S^J 

Tti, iSS^i^gg 1 2 ti. ^^^n^cTt^fi^^mMM 
^tc^^-r^;^ca6coo/E^gig§ iit/m.^m^m 7 

Och. 0/E^^gg7 0;^^^^ttl;^J^n;^c«^m^^7tM 
■^(C^^T^E/0^g|gg6 8 i:^<i^Tt.i^. 
T, E/o^i^i§6 8fc^i^Tfi^W^^^m^n;^c«^ 
tCgPffitCE/O^^gge 8;^^^#%^T^cfc^(cLTl/^ 

S*&gg6 8F^T^;^LTt.^^cOT-ab'5o 
[0 0 6 9] 0 1 SCO (B) \Z'^^ia^mX\%. 

30 o/Em.^m7 o\z^\^^x^m^o:>x-h(D^^i^m'r^ 
^o\z\^. 't(om^\zm':5^. ^m^o:^witlmm'^nrz 

[0 0 7 0] 0 1 3C0 (A) xti (B) (D^mmmx 
\t. wm<Dm,^M^m<Dm)^L^^(D^^m\^^^z.hf)^x 
^^(Dx. m^rmfS.xmm^n^z.hf)^n]mx^^^i 

[0 0 7 1 ] tC^X\ miRUm2<Di^7.9'2:s(D^A 

tc^v^T. ^ytmmmi 6xh'-^)imf)u^jif)^—m 
40 \zu^^or^Ai.cf)^m:m^nx\^^^m't. ytm^o^m 

mm^nx\^^^^^^-)\^mz^^'r^o m^ifi. Tmco 

Wzm^n^^olz. 2'^^^-}\^i)^ 1 "^^-^-^MzU^Wi 
^\z\xz<^^it^-htim-X'^^(J:>\z^\.x. 8^^:^;^ 
ii^i =f'\'^mzf^^m'^\z\%. it^-n<j^m\L\t^ ^ 5 8 

d B^/jN^ln 
[0 0 7 2] 
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3.01 dB/ch. up 
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1.76 dB/ch. up 
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1.25 dB/ch, up 
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0.97 dB/ch. up 
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0.79 dB/ch. up 
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0.67 dB/ch. up 
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7 


0.58 dB/ch. up 
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ytmmms (#i, #n) o^-^o-gp^^^tm-^esi 

l^^TtiffiScO^tiUMfiSB' (#1, #n) <Do^(D 

<DT\tu<. ^m<D^m^m^^rh<i:i^^. z.n^mi4 
\z^r)wimr^o 

[0 0 7 5] mi 4\t^mM\z^^^&^mm(Dm5m 
mmm^m-r':fay^mx-$>^. ccx\t. ^-^ji^-y 

^izm^i^n^o 

[0 0 7 6] ^ag5 2f)^i^mti'^n^^(Di^mt. ^yt 
mmmi e<Dm%wmz^^n. r-d. ^^ffl^^^ju 
(D^mhmf^^j:o\zm^^n^o mi4x^t. ytm^ 

[0 0 7 7 ] mi b\t^mM\z^^^B^mmm(Dm6m 
mmm^^'t":fay^mx$>^. ccx^t. ^^^-jw^ 
rcK^(D^mtf[^^ji(Dmw}m^^\^^<WA.^rzisb\z. n 

mnmzmx^j:o\zLx\^^^o 
[0 0 7 8] mi 4Rzfm 1 ^ (D^A \z^^n^^&m. 
mm\tm2(Dz^:^9'i^\z^\^'^xmi(D^m2' \zmm^ 

^Z.hmX^^i&. mi(DzyXy^A\Z^^^Xmi(D^m 

2<Dm^M^mi2 (#1, #n) <Dxiim\zmm 

[0 0 7 9] ^14 <Dnmmm^z:h^^x}tt. s 2 
ibmti^n^^(D/'iKf-f)^-'^x&-oxh^^'^L. ms 
\z^^n^ u^)ummzL-y k 5 e ^m^^xmw^miz 



[0 0 8 0] ^fz. mi s(Dmmmmizm9(Dmm::L- 
yh5 s^mmLx^^^Dm^^n^yt(o/^u-^m 

6i5pTtE(cbTfcct(.^o mi e\t:$imMizJ:^ytBi&mm 

(Dmi^mmm^^'r^uv^mx&^o z.z.x\t. m 
1 2(D^mmmt.mm\z^^m=^^r^)v<Dm.^^^mi 

2 (#i) ^ffll^. ^OE/O^g|gg6 8^^^5!^^ 

^kx^^^o cc^«^tc=b, mm\^rzmiXWim\.rzum\z 
20 sEoT, ^m^^^^)v<7:>^mm)m\zU'orzm^\z:^n 

[0 0 8 1] ^^m^mmr^m^. ^ytmm^co 

^^^^Jlo:>m:hU^jlf)^~^\zfji^^o\zmmmo:>^ 

[0 0 8 2] 

mm(D^0}^] &.±mmLrz^o\z. :^^m\zj:^t. 
^sg^j-sij^a (WDM) <D^^ :^)i^f)^mtvrzm'^\z 

[0 1] mi\t:^^m^mm'^m^z^mmzy7.^2^<D^ 
D v^mx^^o 

[0 2] 0 2fj:*5!PJ^aifflnTtE?'cCffi<^7til«vX5^A 

[[113] m^\t,mmytmf}(r>mm'^m^wtm'r^rz^(D 
j^^-^^^if^j^xh^. 

[^4] m4\t.ifmmzmm'^^u^mm^<j:>yuy^ 
mx^^o 

40 [05] m^\t^^^^)vm.^m'p\z^^^^^)v^rzK^ 
(D^mf}j^V'-(Dm-m^Wim't^rz^(Dmx^^. 
[06] m^\^^^^)v^o^mmz^^^^^)w^rzy) 
oyytmf}n'7'-(Dm'>^mmr^rz^(^mx$>^o 

[0 7] 0 7ti*5!qgic^^^e2lgB(7)mi^*6?^^ 

^T^-^-fuy^mx^^o 

[0 8] 0 8ti*:5!^{C.t^7tejgSS<7)^2||3!FEj^^ 

[0 9] m9\t^^m\zx^^B.mmmo:>m^m:mmm 
^^-^ifuv^mx^^o 
50 [010)01 o\t.-jf^m\zmm^m.u^^^-)\^WL=^::z 
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^ « SlSgJgSi ^ ^t" y a @ T * -5 . 

[011] 01 ^^t^^m^zmm^s]mu9■^'^)\'W^'E=. 

[0 13] 0 1 3« (A) IBlIS (B) tt*^W»CjafflpI 
[0 14] 0 1 4«*^l^(cJ:S)tejtg®w^5SIM 
[0 1 5] 0 1 5tt2|2^eg(CJ;S^eii|gS®^6SIJg /<? 

}g li ^ * -r y p 0 1? & -5 . 

[016] 0 1 6(S*5EBJICj;S>teit^«0^7S^Jg 

[0 1] 



^ra^l 1-12 2 17 8 
16 

2 ^ 1 <r>^m 

4 ^2 

6 Jt^r-TAeiiiK 

8 ^itMtS 

10 K^>7.7}?>:$^ 

1 2 KSSSSgg 

1 4 

1 6 TtJflUgi 

18 h^>X7}^>3^ 

2 0 itsfita 

5 2 JtilS 

5 4 ^jf^msg 

[0 2] 




(!0) 



11-12 2 17 



[04] 




26 



30 32 34 /\ 38 

Li ^ ^ ^ 



3t 



n 1 1 ( ) I ? 

42 ^pp| I LP 1 ^40 I [ ^44 
' — *{ flGC < <^ 



•~r- 

50 



[0 6] 



[0 5] 





» 

(J 




-5 

^r-^ 


3 


















\ t \ , 








1 


1 > 








































3 




1= 1 

j ; 


















































^ K A >\ < K 


{ ALC iS @ ) 

4< N A "K a -R 




(11) 



11-12 2 17 8 



[0 7] 



[08} 



52— 



14 

_L_ 



KOZ 



— o 



T 



6em 



Sit 



14 



— O 



T 



[09] 



[0 10] 



mm 



58 



mm 



14 



— o 




(12) 



mm^i 1-12 2 17 8 



[011] 



mi 2] 



StX:h 




12(*2) 



SToi 



T 



14 



— o 



[0 13] 



(A) 



70 



O/B 



± 



B/o|--0 



12 



(B) 



70 



O/B 



—T 

12 



68 
B/O 



[0 1 4] 



14 



— o 



(13) 



4#ra¥ 11-12 2 17 8 



[0 15] 



mm 



14 



— o 



?*^Jlli&Jl|(i5T!T4'®KJi/hBa4'4T@ 1 

1^ s±ffift^^art 



[0 16] 



"T 

12<#2) 



— o 



1^ ir±ii«^^ttrt 

w^jiim;iii^Tfr4^jiK±/jNBa4'4Tg i 
1-^ m±3i«sc^ttF*g 



